In the present paper, we study the group SL 2 (H Z ) of (2 2)-matrices with reduced norm 1 over the noncommutative ring of Hamilton quaternions with integral coe cients. In section 1, we obtain a presentation for SL 2 (H Z ) in terms of generators and de ning relations. In section 2, we exhibit a subgroup of nite index of SL 2 (H Z ) with a nonabelian free quotient of rank 3. It is well known that the group SL 2 (Z) has the same property. In fact, the commutator subgroup of SL 2 (Z) is a free group of rank 2 and has index 12. The normal subgroup generated in SL 2 (Z) by the element 1 m 0 1 ! (1) coincides with SL 2 (Z) if m = 1, is of nite index if 1 < m 5 and has in nite index otherwise. In SL 2 (H Z ), the normal closure of the element (1) also coincides with the whole group if m = 1. But the normal closure of (1) in SL 2 (H Z ) turns out to be of in nite index if m = 2.
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It is easy to check that the generators (2) 
So we shall use the elements (3) as generators for SL 2 Hence any element A 2 SL 2 (H Q ) has a representation as a unitary (4 4 2 1 C C C A (x j ; y j ; z j ; t j 2 Q ):
The integral matrices (6) with det A = 1 form the unitary group SU 4 
In order to describe de ning relations for SL 2 (H Z ) we shall use the exceptional isomorphism between 6-dimensional orthogonal groups and 4-dimensional linear groups. In our context, this exceptional isomorphism can be described by an exact sequence of group homomorphisms
For the geometric background, the reader is referred to 2, x7].
To describe in detail the homomorphism SU 4 (Q i]) ! O 6 (f; Q ) in (8), we start out with the quadratic form F = 1 2 + 3 4 + 5 6 :
We parametrize the set of solutions of the equation In these variables, the equation (10) is an identity. 
The In the variables j the homomorphism (13) can be expressed as follows: : SL 4 (23) Observe that the c kl 's are quadratic polynomials in x j ; y j ; z j ; t j with integral coe cients. Hence restricting these variables to rational integers we obtain from (23) the homomorphism : SU 4 In particular, it follows that the re ections in hyperplanes j are matrices with integral entries, and hence they are elements of O 6 (f; Z). Moreover, the simplex bounded by the hyperplanes j is a fundamental domain for O 6 (f; Z), and hence O 6 (f; Z) is a Coxeter group.
The well known formula cos i;j = f( i ; j ) q f( i )f( j ) allows to compute the angle between any two hyperplanes i and j . The result of this computation is described by the Coxeter diagram 
According to proposition 2 and equations (32) the kernel of in (24) Proof. We shall nd the required presentation of V applying the Reidemeister-Schreier method (see 3, p.91]) to subgroups of O 6 (f; Z) in three steps.
Step Notice = 1536 which has a nonabelian free quotient group of rank 3. The same is true for the group PSL 2 (H Z ).
Proof. Notice that if a quotient group G 1 of a group G has a subgroup of a nite index n with nonabelian free quotient group,then the group G also has a subgroup of the same index n with nonabelian free quotient group. Thus it su ces to prove that PSL 2 (H Z ) contains a subgroup of index n = 3 2 9 with nonabelian free quotient. We shall nd a required subgroup of V of index 3 2 9 by applying the Reidemeister-Schreier method to V in several steps.
We start out with the presentation of PSL 2 Step 4. The presentation for the normal subgroup V 4 = Nhz 1 ; z 2 ; z 4 ; z 5 ; z 6 ; z 3 z 7 ; z 0 3 z 7 i V 3 (coset representatives f1; z 7 g). Step 5. The presentation for the normal subgroup V 5 = Nhu 1 u 5 ; u 2 ; u 3 ; u 4 ; u 6 ; u 7 ; v 4 i V 4 (coset representatives f1; u 5 g). Step of H which in turn is a quotient of the subgroup V 7 of V of index 3 2 6 . The proof of Theorem 2 is complete.
Conjecture (J.Mennicke): Let f be a quadratic form de ned over Q with ortogonal group acting on hyperbolic space of dimension 2 and let G be the group of units of f. Then G contains a subgroup of nite index with a nonabelian free quotient group.
Of course, a study of this conjecture needs much stronger tools than have been used in this paper. One can also prove that SL 2 (H Z )=Q 2 contains a subgroup of nite index which is a free abelian group of rank 3. Hence it does not contain a subgroup of nite index with a nonabelian free quotient.
